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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

2. Claims 10-13, 15-17, 28-31, 33-35, 61, and 64 are rejected under 35 

U.S.C. 102(a) as being anticipated by Huang et al. ('Role of Molecular Size in Ratchet 
Fractionation," Physical Review of Letters, vol. 89, no. 17, 21 October 200, 178301- 
178301-4) ("Huang"). 

Addressing claim 10, Huang discloses a microfluidic device for separating 
particles according to size comprising: 

a microfluidic channel (Figure 2 and abstract), and an ordered array of obstacles 
within the microfluidic channel (Figure 2), wherein the device employs a field that 
propels the particles being separated through the microfluidic channel (Figure 3(b) and 
related discussion in the second column on page of 178301-3); and the ordered array of 
obstacles is asymmetric with respect to the average direction of the field (Figures 1(a), 
2, and 4(a)), such that, when particles are introduced into the array, particles having a 
size less than a predetermined critical size are transported in a first direction, and 
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particles having a size at least that of the critical size are transported in a second 
direction, wherein the first and second directions are different, thereby separating the 
particles according to size (implied by the embodiment of Figures 3(b) and 3(c), which 
shows T2 DNA (167 kbp) and X DNA (48.5kbp) laterally separated at 1 1mm from the 
injection point). 

Addressing claims 1 1, 12, and 29, 30, for the additional limitations of these 
claims see Figure 2. 

Addressing claims 13, 15, 31, and 33, for the additional limitations of these 
claims see the caption for Figure 3(b), which implies electrical and electrophoretic fields. 

Addressing claims 16, 17, 34, and 35, for the additional limitations of these 
claims see the first full paragraph in the second column on page 178301-2. 

Addressing claim 28, Huang discloses a method for separating particles 
according to size comprising: 

introducing the particles to be separated into a microfluidic channel comprising 
an ordered array of obstacles (Figure 2 and first full paragraph in the second column on 
page 178301-2); and 

applying a field to the particles to propel the particles through the microfluidic 
channel (Figures 3(b) and first full paragraph in the second column on page 178301-2), 
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wherein the ordered array of obstacles is asymmetric with respect to the average 
direction of the field (Figures 1(a), 2, and 4(a)), such that, particles having a size less 
than a predetermined critical size are transported in a first direction, and particles 
having a size at least that of the critical size are transported in a second direction, 
wherein the first and second directions are different, thereby separating the particles 
according to size (implied by the embodiment of Figures 3(b) and 3(c), which shows T2 
DNA (167 kbp) and X DNA (48.5kbp) laterally separated at 1 1mm from the injection 
point). 

Addressing claims 61 and 64, the examiner has broadly construed the slanted 
slots at the upper edge of the buffer reservoir in Figure 2 as corresponding to the 
claimed boundary. 



Claim Objection 

3. Claim 1,18, 36, and 50 are objected to because of the following informality: in 
line 6 of claims 1,18, and 50 and line 7 of claim 36 "components" should be - 
component - . Appropriate correction is required. 
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Allowable Subject Matter 



4. Claims 1-9, 18-27, 36-45, 47, 49-60, 62, and 63 are allowed. 



5. Claims 14, 32, 46, 48 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 



6. The following is a statement of reasons for the indication of allowable subject 
matter: 

a) Claims 1,18, 36, 50: the combination of limitations in each of these claims 
requires that "... a flux of the field from the gaps is divided unequally into a major 
flux component and a minor flux component into subsequent gaps in the network 
such that the average direction of the major flux component is not parallel to the 
average direction of the field ..." 

Huang et al. ('Role of Molecular Size in Ratchet Fractionation," Physical 
Review of Letters, vol. 89, no. 17, 21 October 200, 178301-178301-4) ("Huang") 
discloses an asymmetric array of microfabricated obstacles for sorting 
biomolecules, such as DNA. Although Huang discloses that the electric field 
lines may have a major flux component and minor flux component (Figure 1 (a)), 
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a minor flux component for the electric field is clearly not desired and the system 
is configured to avoid it: "To isolate deflection due to diffusion, it is required that 
all field lines through an upper gap ["A" in Fig. 1 (b)] map through a lower gap 
("B'), which is aligned to the upper map [emphasis added]" (see the second full 
paragraph in the first column one page 178301-2) and "To generate the desired 
aligned current distribution of Fig. 1(b), the array edges to which equipotentials 
are applied should be along the calculated equipotential direction" (see the third 
full paragraph in the first column one page 178301-2). Furthermore, the particles 
are transported generally in the average direction of the field; that is, the average 
direction of the major flux component is aligned with the average direction of the 
field (See Figures 1, 3(a) and (b), and 4(a), and (b). 

b) Claims 2-9, 45, and 60 depend directly or indirectly from allowable claim 1. 

c) Claims 14 and 32: the combination of limitations in each of these claims 
requires that the field be a fluid flow. In Huang the field is electrical or 
electrophoretic. See Figures 1, 2, and 3(b). 

d) Claims 19-27, 47, and 63 depend directly or indirectly from allowable claim 18. 

e) Claims 37-44, 49, and 62 depend directly or indirectly from allowable claim 36. 
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f) Claim 46: the combination of limitations requires "a first output configured to 
accept particles transported in the first direction and a second output configured 
to accept particles transported in the second direction." 

In Huang there is only one output, the bottom buffer reservoir shown in 
Figure 2. 

g) Claim 48: the combination of limitations requires "introducing the particles 
transported in the first direction into a first output and the particles transported in 
the second direction into a second output." 

In Huang there is only one output, the bottom buffer reservoir shown in 
Figure 2. 

h) Claims 51-59 depend directly or indirectly from allowable claim 50. 



Inventorship 

7. In view of the papers filed May 23, 2005, it has been found that this 
nonprovisional application, as filed, through error and without deceptive intent, 
improperly set forth the inventorship, and accordingly, this application has been 
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corrected in compliance with 37 CFR 1.48(a). The inventorship of this application has 
been changed by adding Robert Austin as an inventor. 

The application will be forwarded to the Office of Initial Patent Examination 
(OIPE) for issuance of a corrected filing receipt, and correction of Office records to 
reflect the inventorship as corrected. 



8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ALEX NOGUEROLA whose telephone number is (571) 272- 
1343. The examiner can normally be reached on M-F 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, NAM NGUYEN can be reached on (571) 272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Alex Nogugfola 
Primary Examiner 
AU 1753 

February 20, 2006 



